Fenamate-induced enhancement of heterologously expressed HERG currents in Xenopus oocytes.
The human ether-a-go-go related gene (HERG) product encodes for the pore-forming subunit of the rapid component of the delayed rectifier K(+) channel that mediates repolarization of cardiac action potential. HERG channels are also potential targets of a large variety of pharmacological agents most of which tend to block HERG currents. In this study, we examined the effects of the non-steroidal anti-inflammatory agents, flufenamic acid and niflumic acid, on heterologously expressed HERG channels in oocytes. The cRNA of HERG (30 ng) was injected into Xenopus oocytes and currents were recorded using two-electrode voltage clamp technique in a low Cl(-) solution. Flufenamic and niflumic acids (10(-4)-5 x 10 (-4) M) enhanced the amplitude of outward currents evoked by depolarizing pulses. At potentials positive to 0 mV, an initial transient component was also evident in the presence of fenamates. Fenamates accelerated the activation rate of HERG channels and decelerated their deactivation. Flufenamic acid (5 x 10 (-4) M) shifted the I(tail)-V relationship from -26.7+/-0.1 to -31.4+/-0.2 mV. Neither flufenamic acid or niflumic acid affected the kinetics of HERG channel inactivation. Using a voltage protocol that mimicked the cardiac action potential, both fenamates increased the outward current during the plateau and during the phase 3 repolarization of action potential. The effects of the fenamates were blocked by the HERG channel blocker, E-4031 and were also not observed in water-injected oocytes. Our data suggest that fenamates enhance HERG currents and affect the action potential duration in the heart.